Using the functional integral techniques homogeneous limits of the perturbations of thermal states (describing nonrelativistic Bose Matter at the thermal equilibrium) by bounded cocycles are constructed rigorously. Additionally some elementary properties of these limiting states are discussed and in particular the preservation of the nonpurity in the critical case is proved.
Introduction

The problem of Bose-Einstein condensate
One of the most spectacular achievements in the experimental low temperature physics of the past few years is the laboratory realization of the Bose-Einstein condensate (BEC) of cold atoms 1, 2, 3] . This bizarre quantum state of a Bose Matter is formed at nanokelvin temperatures and requires also high atomic densities. The BEC is formed when the quantum wave packets of atoms overlap at low temperatures and the atoms condense almost motionless, into the lowest quantum state. This means that the wave-lenght of the matter waves associated with the cold atoms 4], the de Broglie waves, become comparable in size to the mean atomic distances in a cold and dense sample.
The phenomenon of BEC was predicted by Bose 4] and Einstein 5] already in 1924-25. But even for the case of simplest ideal Bose Gas the complete mathematical proof took a long period of time ended successfully only in 70-ties by the elaborations of the Dublin group 7, 8] .
Concerning the standard, gauge-invariant many body hamiltonians with realistic pair interatomic potentials the situation from the theoretical physics point of view is still very far from being clari ed. It seems that the class of models which is closest to realistic systems and being tractable mathematically is that described by the so called model systems with diagonal hamiltonians 8].
In a series of papers 9, 10, 11, 12] new mathematical technologies for studying the nonrelativistic Bose Matter at thermal equilibrium and in nonzero temperature were invented. They are based on the observation that the modular structure of the free Bose Matter has the so called stochastic positivity property 11]. It is this property which enables us to use certain functional integral/random eld description of these genuine noncommutative structures. Additionally those commutative analysis methods open the doors for applications of the methods of classical statistical mechanics for studying the perturbations of the free thermal structures by the so called thermo-eld like perturbations. Such programme was initiated in 9, 10] and developed in certain directions 11, 12] . The present contribution continues the analysis of 9, 10] t . In the following we shall sometimes drop out the superscript # in the notation and the following abbrevations will be used:
Now we are ready to formulate main results of this contribution. and their corresponding canonical correlation functions (cr) ( 1 ; 1 ; x 1 ; . . . ; n ; n ; x n ) as (cr) ( 1 ; 1 ; x 1 ; . . . ; n ; n ; x n ) = n I E e i 1' ( 1;x1) e i n' ( n;xn)
Recall, that their thermodynamic limits in various ranges of couplings were controlled rigorously in previous publications 9, 10]. 
Formulae (16) and (17) provide a link between the analysis on the abelian sectors described in the earlier papers 9, 10] and the corresponding states ! (cr) on the whole algebra(s) of observables M (cr)
0 . This is why we propose to call them the reduction formula(e) for the state(s).
The essential volume dependence of ! (cr) is that of the canonical correlation functions entering in formulas (16) and (17) . To control the thermodynamic limits lim ! (cr) we have to divide the analysis into two parts, the rst (easier) devoted to the noncritical case and the second dealing with the critical one. Applying the formulated results, the proof of the rst part of Theorem 1 follows whence using the reduction formulae (16) and (17) . If additionaly we assume that the measure d is real and even, 0 and ? 0 pointwise (in the case of nL), then we can use Theorem 3.9 of 9] to controll the limit lim (nL) = (nL) . Modulo the cluster decomposition property, the limiting canonical correlation functions possess most of the properties as in the local perturbations case and this enables us to prove the second part of Theorem 1 similarly as above.
The case of critical IBG
The main di culty here is that S ;cr 0 has no long range decay and this is why the high temperature/low density methods (Kirkwood-Salsburg identities, cluster expansions) do not apply straightforwardly to study the limit(s) lim cr .
However, such an analysis is possible in the pure phases. For this goal, let K 2 be the circle of radius 2 and let d 0 be the spectral measure of the state ! cr 
where (r; ) ; cr are the corresponding vacuums given by the formula (7 Theorem Let t be the corresponding to the in nite volume limits of the perturbations considered in this contribution thermal processes. Then, these processes are Markovian di usions on the circle K providing is su ciently small. However, the still missing point of the identi cation of the canonical TomitaTakesaki W -KMS structure with those obtained in 9, 10] is the question whether the vacuum A is cyclic under the action of the time -0 Weyl algebra W(h) in H A .
